Cholera toxin enhances taurine uptake in cultures of human retinal pigment epithelial cells.
Taurine uptake into cultures of human retinal pigment epithelial (HRPE) cells was monitored for 7 days after seeding. A culture medium containing 16% fetal bovine serum (FBS) was used for 2 days and switched to one with 8% FBS. Uptake of taurine (25 nM) was approximately 1.5 pmol/mg protein/15 min for 3 days, then decreased by 45% and was maintained at a decreased level till the 7th day. When the 16% FBS medium was used for the entire culture period, a similar profile of taurine uptake was observed but decrease of the uptake started on the 3rd day. Treatment of cells with 100 ng/ml cholera toxin (CT) for 24 h between the 6th and 7th days returned taurine uptake to its high level observed at the beginning of the cell culture. A similar CT treatment of cells between the 2nd and 3rd days enhanced taurine uptake significantly but this enhancement was much smaller. CT increased taurine uptake in treatment-time and dose dependent manners. Forskolin (FSK) (10 mM) and 8-Bromocyclic adenosine 3',5'-monophosphate (1 mM) also increased taurine uptake. KT5720 at 1 microM, a selective inhibitor of cAMP-dependent protein kinase (PKA), partially blocked CT-induced enhancement of taurine uptake. The level of cAMP was higher on the 3rd day than the 7th day but its response to 3-isobutyl-1-methyl-xanthine, FSK and CT was similar on both days. A kinetic analysis revealed that CT treatment decreases the apparent Michaelis-Menten constant of the taurine transporter while the drastic reduction of taurine uptake during the cell culture period is due to a decrease in the maximal velocity. The results show that cAMP elevated by CT treatment enhances taurine uptake via an increase in the affinity of the transporter. The decrease of taurine uptake during the culture period seems to be related to a decrease in the amount of the transporter.